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SOME APHORISMS ON RESEARCH AND WRITING**
When Dr. Giebisch called to ask me to speak at this dinner celebrating the
20th Anniversary of the Salt and Water Club, I violated a long standing
principle. I said yes immediately over the phone, rather than giving his offer
the mature consideration it deserved. After-dinner speaking is definitely not
my forte. Then when Dr. Levitin called to reinforce the invitation, I asked
him what I should talk about. His reply, "About 30 minutes," was no help
to me in my dilemma.
However, I do consider Dr. Giebisch's and Dr. Levitin's offer to speak
as a signal honor. Most of you know that I was never allowed to be a party
to the deliberations of this august body. Presumably as a Departmental
Chairman I would have dominated your discussions and inhibited the free
expressions of younger men. But at least after 20 years you have mellowed
to the point where you will tolerate a garrulous old man as long as he has
a specified time limit. I shall certainly not exceed my limit.
We all share a common interest in two types of activities: biomedical re-
search and writing, namely the reporting of the results of our investigations
to our colleagues and to the broader scientific public. I have now been in
laboratory research for 40 years. Perhaps these 40 years, which began dur-
ing the second year of my Ph.D. studies and continued throughout my medi-
cal training to the present, give me license to discuss from experience these
two mutual interests.
In considering a title, I finally settled on "Aphorisms on Research and
Writing" as a mechanism of sharing my thoughts with you. Aphorism is
not the most appropriate word. An aphorism is a short, pithy maxim. A
maxim is a generally accepted truth. I doubt that all of you will accept my
thoughts as truth. In fact, I'd prefer you would not; instead I'd rather
needle you a bit.
My first aphorism is related to selection of a problem area, i.e., the sub-
ject matter that will occupy an investigator's interest for several years. My
advice is to pick an area in which there is no, or at least little current re-
search activity. Why? There are several reasons. The investigator will have
free rein to develop his ideas without pressure to publish to establish pri-
ority. He will have no competition; he can take his time for a careful ex-
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ploration of a number of byways, upon the outcome of which any sound
hypothesis must be constructed. By the time other investigators have become
interested in his area of research, he will have established himself and will
be ahead of the "johnny-come-latelys" in his thinking. When and if he ever
finishes his work, he can look back with some pride and say, "This I have
done." If I may criticize a field of current research interest, namely micro-
puncture studies on renal tubular transport of fluid and electrolytes, it would
be that interest is too intense; the field is too competitive. Too many investi-
gators with insufficient training and supervision, coupled with too rapid
publication, have cluttered the literature with conflicting results. Present
company of course excluded.
My second aphorism is that the young investigator should read the perti-
nent literature but that he should not read too much, at least initially. If an
area has been heavily mined in the past, even though his slant seems to pro-
vide a new approach, he can be discouraged by too much reading. An in-
vestigative report is a bit like a Bikini bathing suit. What it reveals is
exciting and fascinating, but what it conceals is vital. If the young investi-
gator has not learned to distinguish between the fascinating and the vital, he
can all too frequently confuse the two and become discouraged by the
thought that the question he has posed has been settled. However, before he
has penetrated too deeply into the area of his choice, he should have mas-
tered the literature of even the remote past. Nothing shows up a young in-
vestigator as rapidly as his knowledge of only the past three years of the
literature.
Once a person has chosen his area of investigation and has read some of
the pertinent literature on his specific problem, he should think deeply and
with penetration. What data do I need to collect? What will they really
demonstrate? What can I neglect? What must I concentrate on? My third
aphorism, therefore, is think before performing the first experiment, and
continue to think prior to, during and after each succeeding one. A sub-
aphorism is, begin building the ultimate story in your mind with the first
experiment and make certain that each succeeding experiment adds signifi-
cantly to the story. One of the most frustrating experiences is to be ap-
proached by a friend with the statement, "I have collected a lot of data, but
I can't figure out what it means. I wonder if you'd help me." An equally
irritating statement is, "I think I'll take a look at 'such and such' and see
what turns up." Unless you know what you're looking for and have some
concept of what your data may show, what possible chance do you have to
find anything significant? Serendipity is the exception, not the rule in
research.
If I may be permitted a personal experience, I will cite as an example a
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paper by Dr. Alexander and myself published in 1945 and entitled, The
Nature of the Renal Tubular Mechanism for Acidifying the Urine. This
was the first of a series of papers which have appeared over the past 25
years dealing with renal mechanisms of regulation of acid-base balance.
Twenty-five years later I would judge this to be one of the best papers I
have ever written. It came about as a consequence of the criticism by a bio-
chemist, Dr. Summerson, of a paper I had given at the Cornell Research
Society on Tm phosphate in the dog. My thesis was that Tm phosphate was
constant and independent of acid-base state. His was that since titrable acid
formation is the result of variable reabsorption of di-sodium phosphate, Tm
phosphate must increase in acidosis. I thought constantly about this prob-
lem for three or four months, devised my experimental approach, antici-
pated my significant findings and then wrote the paper, complete except for
the data. When one knows what one is looking for, has devised a good ex-
perimental test system and has an hypothesis based on an inference of a
master theoretician like Homer W. Smith, what can go wrong? Nothing
did. The real data, and they were really real data, demonstrated the secre-
tion of hydrogen ions by the renal tubules of the dog. I don't believe I
would recommend writing every one of your papers before doing the work,
but a lot of preliminary thought is worthwhile.
Forgive my being a bit repetitious but if I have one point I wish to make
this evening, it is this. I quote from a letter I wrote to a graduate student
working under my supervision when I was on sabbatical leave in England.
The quote is the following: "Sharpen your view of what you want to do and
design your experiments to achieve that end. There is nothing more frus-
trating or futile than to collect a mass of data over a period of time and then
try to figure out what it means. It is far wiser to decide what it means as
you go along and design each succeeding experiment to be even more mean-
ingful." End of quote.
When one is involved with the use of isotopes in the study of renal
metabolism, as I have been for the past several years, each experiment one
loses as a consequence of improper design or execution is a serious loss of
money. However, such loss of money is a minor fraction of the total loss
when I consider my daily salary, that of a technician, the cost of isotopes,
reagents, and a dog. I shudder at the true cost of an experiment, even one
which is a complete success. I really can't justify my personal involvement
in research and the time involved in analytical work in any way other than
that I enjoy it and that I could not direct the investigations of others in the
absence of my own personal involvement in research. In fact, some of my
best ideas have come to me when I'm performing some routine analytical
chore.
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A question frequently asked is how do I manage as much time in the
laboratory as I do? It is not difficult and this gives rise to my fourth
aphorism. Don't let yourself be trapped. I have a small department; there-
fore, the administrative load is light. I absolutely restrict my Federal service
to one N.I.H. advisory committee at a time and to a reasonable number of
site visits. Our teaching load is light, consisting of medical students and a
few graduate students; prior to this year, we taught one course only. Final-
ly, as a consequence of my becoming the senior member of the Executive
Faculty, I have become able to say no to the Dean when requested to serve
on local committees. There is no greater time-wasting activity than serving
on a large committee which meets frequently and includes a number of
argumentative faculty and student members. No one of these factors, which
have prevented my getting trapped, is an accident. Each has in it an element
of premeditation and planning.
My fifth and sixth aphorisms are related. Have confidence in yourself but
know when to give up on one line of endeavor if it turns out not to be
fruitful. We have all had our periods of discouragement, of wondering
whether another endeavor than research would have been more rewarding.
One needs an occasional boost to one's ego; nothing succeeds like success.
For one devoted to research, no greater intellectual satisfaction is possible
than that which comes from the completion of a good piece of research well
performed. So long as things are progressing apace no problems of ego
satisfaction arise. When does one drop a line of investigation as one without
profit? I have no hard and fast rule. Give it a fair trial; then discard it
rather than beat one's head against a stone wall. One can come back to it
when advances in the state of the art or new ways of thinking about the
problem justify a return.
There are a number of possible additional aphorisms, such as set a dead-
line for performing your first experiment when you have stopped research
for some valid reason. Momentum in research is important. Or write up
the results of your experiments while they are fresh in your mind and be-
fore your thoughts shift to other more pressing problems. But I shall re-
strain myself to one more aphorism. Don't be too impatient for recognition.
I have had my share of honors, all that I can reasonably expect. But for the
most part they have come to me in the sixth and seventh decades. The bio-
medical investigator matures late. He usually does his best work in his 40's.
Recognition usually comes some 10 years after the fact. I'll admit it's human
nature to be impatient and to feel resentment for the delay of recognition.
However, all I can say is, if recognition is deserved, it will come eventually,
although obviously not as rapidly as one thinks is justified.
I shall now turn to the second part of my discourse, namely, Aphorisms
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on Writing. My experience encompasses nearly a half century, for I began
as a cub reporter of sports events when a sophomore in high school and
continued my reportorial efforts throughout college. My present style has
been described as readable, lucid, and terse. Perhaps this in part results
from my high school journalism training. If you can get who, what, when,
where, and why into the first sentence of a sports article, you can't be espe-
cially verbose. But I really must give Homer Smith the major credit for
whatever facility I have in scientific expression. Between 1932 and 1938 he
rewrote essentially every paper I wrote. When the shock of reading another
paper, on another subject, by another person had subsided, there was no
doubt that my efforts had been vastly improved.
My first aphorism is, know the accepted meaning of the words you use.
Be specific; don't use laboratory jargon. A young mother, who was some-
what socio-sexually emancipated, wished to bring up her infant daughter,
inculcating a modern attitude toward sex, free of any artificiality, false
modesty, or inhibitions. One day, shortly after her fourth birthday, the little
girl questioned: "Mummy, do you and daddy have sex relations." "Ah,"
thought the mother, "Her first question; I must answer it carefully and in
such a way that I keep her mind free and open." "Yes, my dear," she an-
swered, "Daddy and I have very lovely sex relations." After a few moments
of hesitation, the little girl continued her query: "Then why haven't they
ever visited us?"
My second aphorism is: Write well within the limits of your own com-
prehension. If you cannot formulate and express an idea clearly, no one will
be able to comprehend it. It, therefore, is useless to write it.
My third aphorism is: Write in short or medium length sentences, logi-
cally related one to another, not in long and involved Germanic construc-
tions. Erich and Gerhard, please note. Homer Smith was the only one I
ever knew who could write one sentence as a paragraph which covered a
page, keeping declension, syntax and tense straight throughout. Don't try it.
I was in Boston one night having dinner at a popular sea-food restaurant.
I had finished and was relaxing with coffee and brandy. An acquaintance
from Harvard walked in, saw me, and came over to join me. After an ex-
change of greetings, he picked up the menu and perused it with a deepening
frown on his forehead. Finally he asked, "What did you have?" My answer
was: "I had scrod." A puzzled look spread over his face. Finally he bright-
ened. "You know," he said, "That's the first time I ever heard that word
used in the past perfect."
My fourth aphorism is, read aloud what you write as you write it. This
automatically forces you to keep the length of your sentences within reason.
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It also encourages a free flowing style which in itself makes what you write
more readable.
A fifth aphorism is, write in a direct and straightforward style. Nothing
is more irritating to me than to read through piles of verbiage to find the
ultimate truth revealed in the last sentence. Tell them what you're going to
tell them, tell them, then tell them what you've told them, is good advice for
either oral or written exposition. The mystery story technique has no place
in scientific writing. Scientific writing should be direct, clear, concise,
straight forward, and obvious. There should be no doubt in the reader's
mind when he has finished an article what the author means. He should not
be left in the state of mind of the Justice of the Peace who was faced by two
hippy types who wished to be married. Both were dressed in jeans and
sweat shirts, both were equally long-haired, beardless and flat-chested.
Which was the male, which the female? As one possible means of enlighten-
ment, the J.P. finally asked, "Which one of you has the menstrual cycle?"
One answered promptly, "I don't know about him, but the Honda belongs
to me."
I could go on expanding my list of aphorisms indefinitely. However, I
will finish with a final one which applies to those of you who are contemplat-
ing authoring a book or monograph. I have written two monographs, the
first a resounding flop, the second a modest success. To my somewhat biased
view, they were equally well written. Why should one have been a failure,
the other a success? My sixth aphorism is, write for a specific reading audi-
ence to fill a specific need. My first monograph was not needed; the second
apparently was. The latter was written for first year medical students be-
cause I felt they were somewhat short-changed on information about the
kidney in standard textbooks of physiology. To my surprise this monograph
enjoyed a reasonable sale among internists, nephrologists, urologists and
upperclassmen, as well as among first year medical students, for whom it
was written.
Forgive my being a bit paternalistic this evening, but I have sired two
children of my own and have struggled through their teenage irrationalities
in raising them. Furthermore, I have been associated with some outstanding
men during the past 38 years and feel that I have had some small share in
the development of some of them. Obviously I have developed over this
period some fairly definite precepts and prejudices of my own. I welcome
this opportunity to share them with you.
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